Hyperthermia induces apoptosis in thymocytes.
Mild hyperthermia (43 degrees C for 1 h) induces extensive double-stranded DNA fragmentation and, at a later time, cell death in murine thymocytes. The cleavage of DNA into oligonucleosome-sized fragments resembles that observed in examples of apoptosis including radiation-induced death of thymocytes. Following hyperthermia, incubation at 37 degrees C is necessary to detect DNA fragmentation, although protein and RNA synthesis do not seem to be required. Two protein synthesis inhibitors, cycloheximide and emetine, and two RNA synthesis inhibitors, actinomycin D and 5,6-dichloro-1-beta-D-ribofuranosylbenzimidazole, do not inhibit DNA fragmentation or cell death in heated thymocytes at concentrations which significantly block these effects in irradiated thymocytes. We have used this difference in sensitivity to show that the DNA fragmentation induced in thymocytes which are irradiated and then heated seems to be caused only by the heating and not by the irradiation.